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AMENDMENT TO THE CLAIMS 

1 . (Currently amended) An optical sw i tch i ng matrix switch fabric, comprising: 
at least one optical switching matrix comprising 

a plurality of repu te input links : 

a plurality of etrtpate output links , wherein ot l oast ono each of the plurality 
ofjnput links intersects with at loast ono each of the plurality of output links : 

a plurality of path switches with a- one path switch located at each 
intersection botwoon of an input link and an output link, wherein each of the 
plurality of path switches is operable to communicate optical data from tbe-an 
intersecting input link to tfre-an intersecting output Hnk, wherein each of the 
plurality of path switches is configurable to close or open to create a plurality of 
unique paths for transporting the optical data through the optical switching matrix 
without contention or congestion . 

2. (Currently amended) The optical sw i tch i ng matrix switch fabric of Claim 1 , 
wherein each path switch is associated with a switching element. 

3. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 2, 
wherein each switching element is an SOA. 

4. (Currently amended) The optical switch i ng matr i x switch fabric of Claim 1 , 
wherein only one input can communicate data to a particular output in a switching time 
interval. 

5. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 1 , 
wherein the optical switching matrix is operable to switch wavelength division 
multiplexed traffic. 



6. (Currently amended) The optical sw i tch i ng matrix switch fabric of Claim 1 , further 
comprising an optical receiver operable to filter and amplify signals arriving at the optical 
switching matrix. 
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7. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 1 , further 
comprising an optical transmitter operable to filter and amplify signals leaving the optical 
switching matrix. 

8. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 1 , further 
compris i ng: wherein the at least one optical switching matrix is in communication with a 
packet scheduler that establishes a schedule pattern for the at least one optical 
switching matrix; 

wherein a switch controller in communication with the packet scheduler is 
operable to configure the optical switching matrix according to the schedule pattern; and 

wherein a plurality of switch links connoct i ng connects the switch controller to 
each of the plurality of path switches, wherein the switch links communicate signals 
from the switch controller to the path switches to open or close the path switches 
according to the schedule pattern. 

9. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 8, 
wherein the packet scheduler is further operable to schedule multiplexing of data 
packets. 

1 0. (Currently amended) The optical sw i tch i ng matr i x switch fabric of Claim 1 , 
wherein oach i nput i ntorsocts with oach output the plurality of unique paths allows an 
optical data packet or an aggregation thereof arriving at the optical switching matrix to 
be sent to all outputs simultaneously, to a selection thereof, or to one single output . 
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1 1 . (Original) An optical switching core comprising: 

a plurality of switching matrices, each switching matrix further comprising: 
a plurality of inputs; 

a plurality of outputs, wherein at least one input at a switching matrix 
intersects with at least one output at the switching matrix; and 

a plurality of path switches, wherein a path switch is located at each 
intersection between an input and an output and wherein the path switch at each 
intersection is operable to communicate data from the intersecting input to the 
intersecting output, and 

a plurality of cross links linking each of the plurality of switching matrices to at 
least one other switching matrix. 

12. (Original) The optical switching core of Claim 1 1 , wherein each path switch is 
associated with a different switching element. 

13. (Original) The optical switching core of Claim 12, wherein each switching element 
is -an SOA. 

14. (Original) The optical switching core of Claim 1 1 , wherein data traffic can be 
routed from one switching matrix to another switching matrix via at least one cross link 
from the plurality of cross links. 

1 5. (Original) The optical switching core of Claim 1 1 , wherein only one input can 
communicate data to a particular output in a switching time interval. 

1 6. (Original) The optical switching core of Claim 1 1 , wherein the optical switching 
core is operable to switch wavelength division multiplexed traffic. 

1 7. (Original) The optical switching core of Claim 1 1 , further comprising an optical 
receiver operable to filter and amplify signals arriving at the optical switching core. 
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1 8. (Original) The optical switching core of Claim 1 1 , further comprising an optical 
transmitter operable to filter and amplify signals leaving the optical switching core. 

1 9. (Original) The optical switching core of Claim 1 1 , further comprising: 

a packet scheduler that establishes a schedule pattern for the optical switching 

core; 

a switch controller in communication with the packet scheduler operable to 
configure the optical switching core according to the schedule pattern; and 

a plurality of switch links connecting the switch controller to each of the plurality 
of path switches, wherein the switch links communicate signals from the switch 
controller to the path switches to open or close the path switches according to the 
schedule pattern. 

20. (Original) The optical switching core of Claim 1 1 , wherein the packet scheduler is 
further operable to schedule multiplexing of data packets. 

21 . (Original) The optical switching core of Claim 1 1 , wherein each input intersects 
with each output. 
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22. (Original) An optical cross-bar switch comprising: 
a plurality of input links; 

a plurality of output links; 

a plurality of switching elements, each switching element further comprising a 
plurality of path switches connecting at least one of the plurality of input links to at least 
one of the plurality of output links; and 

wherein the plurality switching elements are configured to create a plurality of 
unique paths through the optical cross-bar switch. 

23. (Original) The optical cross-bar switch of Claim 22, wherein the switching 
elements are N to 1 switching elements, where N is equal to the number of the plurality 
of input links, for switching data packets received on any of the N input links to one of 
the plurality of output links. 

24. (Original) The optical cross-bar switch of Claim 23, wherein each of the N to 1 
switching elements comprises an N to 1 semiconductor optical amplifier. 

25. (Original) The optical cross-bar switch of Claim 24, wherein only one input link at 
each of the plurality of switching elements can communicate data to the one output link 
at each of the plurality of switching elements during a switching time interval. 

26. (Original) The optical cross-bar switch of Claim 22, wherein the optical cross-bar 
switch is operable to switch wavelength division multiplexed data packets. 

27327. (Currently amended) The optical cross-bar switch of Claim 22, wherein 
there is at least one output link for each input link. 

28. (Original) The optical cross-bar switch of Claim 22, wherein each switching 
element has sufficient bandwidth to accommodate all the wavelengths upon which data 
packets are transported. 
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29. (Original) The optical cross-bar switch of Claim 22, further comprising an optical 
receiver configured to filter and amplify incoming signals. 

30. (Original) The optical cross-bar switch of Claim 22, further comprising an optical 
transmitter operable to filter and amplify outgoing signals. 

31 . (Original) The optical cross-bar switch of Claim 22, further comprising: 

a packet scheduler that establishes a schedule pattern for the optical cross-bar 

switch; 

a switch controller in communication with the packet scheduler operable to 
configure the optical cross-bar switch according to the schedule pattern; and 

a plurality of switch links connecting the switch controller to each of the switching 
elements, wherein the switch links communicate signals from the switch controller to the 
switching elements to open or close the plurality of path switches according to the 
schedule pattern. 

32. (Original) The optical cross-bar switch of Claim 31 , wherein the packet scheduler 
is further operable to schedule multiplexing of data packets. 

33. (Original) The optical cross-bar switch of Claim 22, wherein the switching 
elements are N to M switching elements, where N is equal to the number of the plurality 
of input links and M is equal to the number of the plurality of output links, for switching 
data packets received on any of the N input links to any of the M output links. 

34. (Original) The optical cross-bar switch of Claim 22, wherein the switching 
elements are 1 to M switching elements, where M is equal to the number of the plurality 
of output links, for switching data packets received on any one of the input links to any 
of the M output links. 
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35. (Original) An optical switch for providing a concurrent unique switch path from 
any of a plurality of input links to any of a plurality of output links comprising: 

an array of N to 1 switching elements, where N is equal to the number of the 
plurality of input links, each switching element further comprising a plurality of path 
switches connecting each of the N input links to one output link; and 

wherein the plurality of switching elements are configurable to create a plurality 
of unique paths through the optical cross-bar switch. 

36. (Original) The optical switch of Claim 35, wherein each switching element is a 
semiconductor optical amplifier. 

37. (Original) The optical switch of Claim 35, wherein only one input link at each 
switching element can transfer data packets to the one output link at each switching 
element during a switching time interval. 

38. (Original) The optical switch of Claim 35, wherein the optical switch is operable to 
switch wavelength division multiplexed data traffic. 

39. (Original) The optical switch of Claim 35, wherein there are at least N switching 
elements. 

40. (Original) The optical switch of Claim 35, wherein each switching element has 
sufficient bandwidth to accommodate all the wavelengths upon which data packets are 
transported. 

41 . (Original) The optical switch of Claim 35, further comprising an optical receiver 
coupled to each of the plurality of input links, wherein the optical receiver is operable to 
filter and amplify incoming signals. 
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42. (Original) The optical switch of Claim 35, further comprising an optical transmitter 
coupled to each of the plurality of output links, wherein the optical transmitter is 
operable to filter and amplify outgoing signals. 

43. (Original) The optical switch of Claim 35, further comprising: 

a packet scheduler that establishes a schedule pattern for the optical switch; 

a switch controller in communication with the packet scheduler operable to 
configure the optical switch according to the schedule pattern; and 

a plurality of switch links connecting the switch controller to each of the switching 
elements, wherein the switch links communicate signals from the switch controller to the 
switching elements to open or close the path switches according to the schedule. 

44. (Original) The optical switch of Claim 43, wherein the packet scheduler is further 
operable to schedule multiplexing of data packets. 
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45. (Original) An optical router comprising: 
a plurality of ingress edge units; 

a plurality of egress edge units; 

an optical switch core further comprising: 

an optical switching matrix further comprising: 
a plurality of inputs; 

a plurality of outputs, wherein at least one input intersects with at 

least one output; 

a plurality of path switches with at least one path switch at each intersection 
between an input and an output operable to communicate data from the intersecting 
input to the intersecting output, wherein the plurality of path switches is configurable to 
create a plurality of unique paths through the optical switching matrix; 

a core controller further comprising: 

a packet scheduler that establishes a schedule pattern for 
the optical switching matrix; 

a switch controller in communication with the packet scheduler operable to 
configure the optical switching matrix according to the schedule pattern; and 

a plurality of switch links connecting the switch controller to 
each of the path switches, wherein the switch links communicate signals from the 
switch controller to the path switches to open or close the path switches according to 
the schedule pattern. 

46. (Original) The optical router of Claim 45, wherein the optical switching matrix is 
operable to: 

, receive a plurality of data packets from each of the plurality of ingress edge units, 
wherein each data packet is bound for an associated destination egress edge unit; and 

route each of the data packets to the data packet's associated destination egress 
edge unit according to the plurality of unique paths. 



47. (Original) The optical router of Claim 45, wherein the packet scheduler is further 
operable to schedule multiplexing of data packets at each of the ingress edge units 
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such that data packets bound for the same egress edge unit are multiplexed together 
into sets of multiplexed data packets. 

48. (Original) The optical router of Claim 47, wherein the packet scheduler is further 
operable to schedule the transmission of the sets of multiplexed data packets from each 
ingress edge unit so that only one set of multiplexed data packets destined for a 
particular egress edge unit arrives at the optical switching matrix in a switching time 
interval. 

49. (Original) The optical router of Claim 45, wherein the packet scheduler monitors 
the plurality of ingress edge units to determine a transmission pattern for each of the 
plurality of ingress edge units, wherein the transmission pattern prompts each ingress 
edge unit to transmit super packets to the optical switching matrix so that no two super 
packets destined for the same egress edge unit arrive at the optical switching matrix in 
a switching time interval. 

50. (Original) The optical router of Claim 45, further comprising a plurality of 
switching elements connecting the inputs to the outputs. 

51 . (Original) The optical router of Claim 50, wherein the switching elements are N to 
1 switching elements, where N is equal to the number of the plurality of inputs, for 
switching data packets received on any of the N inputs to one of the plurality of outputs. 

52. (Original) The optical router of Claim 51 , wherein each of the N to 1 the switching 
elements comprises an N to 1 semiconductor optical amplifier. 

53. (Original) The optical router of Claim 50, wherein there is at least one output for 
each input. 
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54. (Original) The optical router of Claim 50, wherein each switching element has 
sufficient bandwidth to accommodate all the wavelengths upon which data packets are 
transported. 

55. (Original) The optical router of Claim 45, wherein the optical switch core further 
comprises an optical receiver configured to filter and amplify incoming signals. 

■ 56. (Original) The optical router of Claim 45, wherein the optical switch core further 
comprises an optical transmitter operable to filter and amplify outgoing signals. 
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57. (Currently amended) A method of routing optical data packets comprising: 
rocoiv i nq a determining patterns for delivery of optical data packot on an i nput 

packets from a plurality of ingress edge units of an optical router to a plurality of egress 
edge units of the optical router ; 

conf i gur i ng according to the patterns, coordinating closing and opening path 
switches within an optical switching matrix to create a plurality of unique paths through 
the optical switching matrix; and 

routing the each optical data packet to an output or outputs accord i ng to a un i que 
path from via the plurality of unique paths within the optical switching matrix . 

58. (Original) The method of Claim 57, further comprising: 
receiving a plurality of data packets via a plurality of inputs; 

routing the data packets to a plurality of outputs according to the plurality of 
unique paths. 

59. (Original) The method of Claim 58, wherein the step of receiving a plurality of 
data packets further comprises receiving a single data packet on each of the plurality of 
inputs in a switching time interval. 

60. (Currently amended) The method of Claim 58, wherein each of the plurality of 
inputs is connected to a different one of a-the plurality of ingress edge units. 

61 . (Original) The method of Claim 58, further comprising routing each single data 
packet to a different one of the plurality of outputs according to the plurality of unique 
paths. 

62. (Currently amended) The method of Claim 61 , wherein each of the plurality of 
outputs is connected to a different one of a-the plurality of egress edge units. 



63. (Original) The method of Claim 58, wherein the step of receiving a plurality of 
data packets further comprises receiving a set of data packets on each of the plurality of 
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input links in a switching time interval, wherein each data packet in an associated set of 
data packets has the same destination egress edge unit. 

64. (Original) The method of Claim 63, further comprising routing each set of data 
packets to a different output link according to the plurality of unique paths. 

65. (Original) The method of Claim 63, wherein each set of data packets further 
comprises a super packet. 

66. (Original) The method of Claim 63, wherein each set of data packets further 
comprises a set of wavelength division multiplexed data packets. 

67. (Currently amended) The method of Claim 63 further comprising determining a 
transmission pattern for each of a-the plurality of ingress edge units linked to the optical 
switching matrix, wherein the transmission pattern prompts each ingress edge unit to 
transmit a different set of data packets to the optical switching matrix so that no two sets 
of data packets destined for the same egress edge unit from a plurality of egress edge 
units arrive at the optical switching matrix in a switching time interval. 

68. (Original) The method of Claim 57, further comprising multicasting the data 
packet arriving at the input to a plurality of outputs. 



Attorney Docket: Application No. 1 10/659,485 

YOTTA1 1 00-3 Customer No. 44654 

16 

ELECTION/RESTRICTION REQUIREMENTS 

In the Office Action dated November 20, 2005, the Examiner states that the 
above-identified application "contains claims directed to the following patentably distinct 
species: 

Species I) figure 6 
Species II) figure 7 
Species III) figure 8". 

The Examiner requires Applicant to elect a single disclosed species for 
prosecution on the merit. The Examiner holds that Claims 1-2, 4-5, 8-10, 22, 25-27, 31- 
32, 45-50, 53, 57-62 and 67 are generic. 

In compliance with the Examiner's election requirement, Applicant hereby 
provisionally elects "Species III) figure 8", with traverse, for prosecution on the merits. 
Claims 1-68 are submitted to read on figure 8. 

Applicant respectfully traverses the restriction requirement and submits that all 
pending Claims 1-68 are generic as to the novel optical switching architecture disclosed 
in the present application. The optical switching architecture includes an optical switch 
fabric 70, embodiments of which are shown in figures 6, 7, and 8. The optical switching 
architecture is not limited by the particular implementations of the optical switch fabric 
70 shown in figures 6, 7, and 8. As explicitly noted in the present application, the 
configuration of the optical switch fabric 70 shown is exemplary only and modifications 
can be made without changing the switch fabric architecture. See Specification, pages 
28-29, paragraphs 63-65. Since prior art searches would more than likely be conducted 
in view of the switch fabric architecture taught in the present application, an examination 
of all Claims 1-68 encompassing the switch fabric architecture should not be a burden 
upon the Office. Accordingly, Applicant respectfully requests the withdrawal of the 
restriction requirement and the examination of all pending Claims 1-68. 



